Fiber-optic links go into telephone nets 
. . .NEWS, ED 11, p. 21 

Fiber-optics systems are few, but watch 
out for the explosion. . .NEWS, ED 15, 
p. 26 

High-energy electron beam powers 100-kW 
laser. . .NEWS, ED 8, p. 25 

High-frequency synthesizer. . 
p. 120 

International standards set for fiber optics 
. . .NEWS, ED 3, p. 14 

Jitter and drift cut in Trapatt oscillator 
. . .NEWS, ED 10, p. 22 

Laser modulator requires less power 
. . .NEWS, ED 24, p. 22 

Laser scanner finds textile flaws. . .NEWS, 
ED 17, p. 38 

Laser system scribes—also cuts, drills and 
welds. . .PF, ED 10, p. 126 

Linear/loop antenna may resolve Quad-vs- 
Yagi controversy. . .SR, ED 8, p. 64 

Low-noise vhf synthesizer is small and 
inexpensive. . .PF, ED 6, p. 114 

Matched filters boost receiver gain 
ED 11, p. 162 

Million-hour life seen for GaAlAs lasers 
. . .NEWS, ED 16, p. 26 

Modern media...SR, ED 18, p. 98 

Nuclear pumping may put gas lasers in 
space. . .NEWS, ED 18, p. 20 

Optical-fiber transmission links. ..ART, ED 
23, p. 64 

Perform calculations or tell time—on the 
phone. . .NEWS, ED 14, p. 22 

Put the resolution where needed in a 
digitally controlled tuning system. . .IFD, 
ED 25, p. 98 

Radio. . .SR, ED 18, p. 58 

Radio receiver reaches 670 GHz with 
‘quasioptics’ and new mixer mount 
. . NEWS, ED 23, p. 26 

Real-time digital audio processor picks out 
distorted conversations. . .NEWS, ED 17, 
p. 34 

Recorded messages to be stored in bubble 
memory. . .NEWS, ED 5, p. 18 

SSB and vhf-FM radiotelephones high- 
lighted at National Boat Show. . .NEWS, 
ED 3, p. 22 

Schottky diode mixer enables imaging sys- 
tem to operate at 90 GHz. . .NEWS, ED 
2, p. 30 

Small PBX system has ‘large’ capabilities 
. . .NEWS, ED 4, p. 21 

Telephone. . .SR, ED 18, p. 43 

Television. . .SR, ED 18, p. 70 

Tiny companding a/d crams 72 dB of input 
into 8 bits. . .PF, ED 9, p. 128 

UV excitation doubles efficiency of CO 
laser. . .NEWS, ED 25, p. 22 

X-band radar receiver has everything but 
bulk. . .NEWS, ED 3, p. 13 

Yak it up long-distance—but watch the 
charges. . .NEWS, ED 17, p. 19 

60-MHz power oscillator generates a low- 
noise output. . .IFD, ED 10, p. 90 


ART, ED 4, 


. ART, 


Components 


Adjust ferrite-core constants. . ART, ED 
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Avoid relay-specification pitfalls. ..ART, ED 
6, p. 78 

Bypass filters extend. . .ART, ED 15, p. 78 

Consider polypropylene capacitors. ..ART, 
ED 20, p. 76 

Design power inductors step by step 
. . .ART, ED 26, p. 148 

FOCUS on miniature switches. . .SR, ED 6, 
p. 66 

Graph provides easy solution for choosing 
a preferred-number sequence. . .|FD, ED 
22, p. 90 

Heat switches the PTC thermistor. . .ART, 
ED 23, p. 76 

High-voltage resistor. . ART, ED 20, p. 84 

Metal-film 2% 1/4-W sized resistors cover 
0 to 22 M& and handle 350 V to 1/2 W 

. . .PF, ED 14, p. 99 

Optimize circuit overload protection 
a ART, ED 22, p. 76 

PCB dielectric replaced by a safer fluid 
. . NEWS, ED 5, p. 18 

Revisiting the cross-field inductor. . .ART, 
ED 6, p. 82 

SAW oscillator takes strain by working as 
a pressure sensor. . .NEWS, ED 25, p. 38 

Selecting capacitors properly. . .ART, ED 
13, p. 66 

Simple solid-state relay circuit can be built 
with few components. . .IFD, ED 2, p. 96 

Small low-cost solid-state relays handle 
the 5-to-40-A load range. . .PF, ED 11, 
p. 252 

Thin-film SAW units are very temperature- 
stable. . .NEWS, ED 1, p. 27 


Computers & Data Processing 


A/d converter delivers 8-bit words at 20- 
MHz data rates. . .PF, ED 25, p. 105 


Bell modems face redesign to meet FCC 
demands. . .NEWS, ED 24, p. 21 

Bit-oriented protocols plus standard in- 
terfaces ease data communication 
> + ae, ED 12, p. 36 

Business computer has a small price tag 
. . NEWS, ED 1, p. 28 

Chips replace software in data-comm sys- 
tems. . .NEWS, ED 9, p. 27 

Charge-coupled approach leads to new LS! 
digital logic devices. . .NEWS, ED 3, p. 
20 





Chip power reduced by CAD programs 
. awEWS, ED 15, p. 22 

Clipped pin protects software from prying 
eyes. . .NEWS, ED 20, p. 23 

Combination circuit reduces part count 
with RAM and 1/0 on same chip. . .PF, 
ED 13, p. 134 

Compute coupled-microstrip line. . .ART, 
ED 1, p. 116 

Computer-aided design beats trial-and-er- 
ror—just find the software. . .SR, ED 12, 
p. 44 

Computer-graphic photo montage sim- 
plifies land-use projects. ..NEWS, ED 17, 
p. 32 

Control up to four drives with processor- 
based system. . .PF, ED 25, p. 111 

Cut your processor’s computation time 
. ART, ED 17, po: & 

Digital process monitor uses PROM for 
scaling. . .PF, ED 24, p. 175 

Digital tape recording is denser, but stand- 
ardization isn't standard. . .NEWS, ED 
21, p. 28 

Direct addressing way up with 32-bit com- 
puter. . .NEWS, ED 24, p. 22 

Distributed processing spreads computer 
intelligence around. . .NEWS, ED 19, p. 
38 

Double-buffer characteristic of a UART 
gives speed without overrun errors 
. » AFD, ED 26, p. 176 

Double memory catches hidden logic 
glitches. . .NEWS, ED 23, p. 21 

Dynamic memories offer advantages 
. . ART, ED 14, p. 66 

Exchange data between digital systems 
. . .ART, ED 9, p. 96 

Faster modems and terminals spur data 
communications at 1200 bps. . .NEWS, 
ED 20, p. 28 

Firmware, software package shapes dis- 
tributed systems network. . .PF, ED 23, 
p. 124 

Floppy-disc drives come in compact pack- 
ages. . .PF, ED 15, p. 115 

FOCUS on cassette and cartridge re- 
corders. . .SR, ED 12, p. 66 

FOCUS on floppy-disc drives. . .SR, ED 21, 
p. 196 

FOCUS on semiconductor RAMs. . .SR, ED 
17, p. 56 

Four-phasge logic is practical. ..ART, ED 26, 
p. 160 
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High density tape head reads data at 240 
Mbit/s. . .NEWS, ED 17, p. 20 

Home computer spells out errors in plain 
English. . .NEWS, ED 17, p. 20 

industry's first 18-bit modular DAC fits in 
palm-sized case. . .PF, ED 6, p. 113 

Intelligent memory holds the key to a 
limitless array of computers. . .NEWS, 
ED 16, p. 30 

Interface circuit teams cassette recorder 
with a CRT to work as a TTY/paper-tape 
unit. . .IFD, ED 12, p. 120 

Kenneth Iverson: From a symbolic nota- 
tion to A Programming Language. . .SR, 
ED 12, p. 52 

Jumbo serial memories now off the shelf 
. . .NEWS, ED 8, p. 25 

Keyboard for 64-key ASCII code features 
very low power consumption. . .IFD, ED 
1, p. iS2 

Largest bubble chip developed by Rock- 
well. . NEWS, ED 13, p. 18 

Logarithmic a/d delivers like a 23-bit unit 
. . .NEWS, ED 22, p. 20 

Logic interfacing circuit translates many 
levels to TTL regardless of polarity 
.. .FD, ED 17, p. 106 

Long shift registers can be built with RAMs 
...1FD, ED 1, p. 128 

Lowest-cost 16-bit mini leads computer-kit 
line. . .NEWS, ED 14, p. 21 

Mini systems group upgraded by Hon- 
eywell. . .NEWS, ED 3, p. 13 

Minicomputers are banding together to 
replace central processors. . .SR, ED 1, 
p. 46 

Model RAMs automatically. . .ART, ED 17, 
p. 72 

Modern data acquisition is complex. ..ART, 
ED 22, p. 60 

Multichannel 12-bit DASs packed into tiny 
plug-ins. . .PF, ED 22, p. 114 

Multilingual teleprinter types in either 
direction. . .NEWS, ED 11, p. 40 

NDRO core memory protects data from 
noise. . .NEWS, ED 4, p. 22 

Novel rotary printer prints 2200 charac- 
ters/s. . .NEWS, ED 7, p. 19 

Obtain a compressed counting range with 
a variable-modulus counter. . .IFD, ED 
14, p. 88 

Optical recorder employs new storage me- 
dium. . .NEWS, ED 13, p. 18 

Optimize transducer/computer interfaces 
.. ART, ED 11, p. 178 

PROM programmer has slave unit capabili- 
ty. . .PF, ED 19, p. 148 

PROM programmers have grown—some 
have both brains and ‘personality’. . .SR, 
ED 12, p. 58 

Peripheral distributes computer power 
with cable. . .NEWS, ED 20, p. 23 

Power-off switch saves watts in new PROM 
. . .NEWS, ED 13, p. 18 

Power switch ROMs and PROMs quickly 
. . ART, ED 9, p. 102 

Powerful calculators for the blind. . .ART, 
ED 5, p. 54 
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Predict a 4-k RAM's average Ipp. ..ART, ED 
17, p. 78 

Predict system dependability. . ART, ED 
19, p. 100 

Printer-calculator combo plots graphs, 
writes words. . .NEWS, ED 12, p. 21 

Programmable gate arrays add flexibility, 
cut complexity. . .PF, ED 2, p. 101 

Programming controller for the 2708 
EPROM copies data in-circuit. . .1FD, ED 
8, p. 148 

Provide a carriage-return delay for type- 
writer data terminals with hardware 
. . .FD, ED 20, p. 110 

Pulsing a PROM's supply voltage greatly 
reduces the energy used. . .IFD, ED 16, 
p. 102 

Put all input a/d channels under DMA 
. « ART, ED 1, p. 160 

Real-time systems often use interrupts 
. . ART, ED 10, p. 80 

Recognize upper-case letters only with a 
simple two-gate circuit. . .IFD, ED 15, p. 
106 

Revised data-interface standards. . .ART, 
ED 18, p. 138 

Rugged minicomputer is conduction- 
cooled. . .NEWS, ED 12, p. 22 

Scientific calculators offer more comput- 
ing power—and cost less. . .NEWS, ED 
5, p. 20 

Select a _character/function 
. . ART, ED 14, p. 80 

Shifting control to firmware speeds com- 
puter operations. . .NEWS, ED 23, p. 28 

Simplify analog/computer interfacing 
.» at, Go 7, 6. 


Simulated operations help oil tanker of- 
ficers. . .NEWS, ED 6, p. 21 

Single-board minis deliver maxi _per- 
formance at micro §. . .PF,ED 11, p. 234 

Snare those elusive aliasing errors. . .ART, 
ED 11, p. 186 

Software distribution is a problem in per- 
sonal computing—with solutions 
. . .NEWS, ED 21, p. 34 

Speed up digital processors. . .ART, ED 19, 
p. 78 

Standard to improve computer security 
. . .NEWS, ED 2, p. 15 

Standardized interfaces isolate. . .ART, ED 
24, p. 114 

Standards for dynamic MOS RAMs. . .ART, 
ED 17, p. 66 

Static or dynamic RAMs? Only the system 
can say for sure. . .NEWS, ED 6, p. 51 

Superplotter draws dashed lines in four 
colors, doubles as printer with five type 
fonts. . .PF, ED 7, p. 124 


Synchronous counter also shifts for 
serial/parallel conversions. . .1FD, ED 19, 
p. 118 

TI data terminals contain bubble memory 
. . .NEWS, ED 10, p. 22 

Talking and Braille calculators serve the 
blind—for a high price. . .NEWS, ED 20, 
p. 32 

Tape transport is small, but its bit-storage 
capacity is big. . .NEWS, ED 22, p. 28 

Thermal printer delivers full pages in less 
than 20 s. . .PF, ED 22, p. 100 

Two-headed floppy accesses twice the data 
in half the time. . .PF, ED 9, p. 146 
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Two-speed s/d converter yields 20 bits 
from 1 box. . .PF, ED 20, p. 115 

Versatile PROM programmer takes on all 
memories. . .PF, ED 6, p. 120 

Voice recorder uses digital-data com- 
pression. . .NEWS, ED 1, p. 27 

Wang small business computer line ex- 
panded. . .NEWS, ED 7, p. 20 

24-channel, 8-bit a/d comes in just two 32- 
pin DIPs. . .PF, ED 7, p. 118 

32 times the bit rate instead of 16 from 
a programmable baud generator. . .IFD, 
ED 17, p. 104 

$500 computer system talks over IEEE 488 
bus. . .NEWS, ED 11, p. 21 


Consumer Electronics 


Audio compass tells you when you're out- 
of-line. . .NEWS, ED 23, p. 22 


Be a gambler without losing—time, that is 
. . .NEWS, ED 16, p. 25 

Bipolar processor in TV set leads to prepro- 
grammed channel selection. . .NEWS, 
ED 3, p. 24 

Calculators lose keys, batteries—and gain 
timer. . .NEWS, ED 14, p. 21 

Chess and chance games win at elec- 
tronics show. . .NEWS, ED 4, p. 21 


Circular-polarized beams will clear up TV 
picture. . .NEWS, ED 13, p. 17 


Digital-integrator for intrusion systems 

discriminates against false signals 
. FD, ED 5, p. 74 

Digital is still the way to go for consumer- 
electronics products. . .SR, ED 1, p. 50 

Digital wristwatch contains a scientific cal- 
culator. . .NEWS, ED 5, p. 17 

Display tells how far to drive—or walk 
. . .NEWS, ED 15, p. 22 


Driving shocks electronically softened 
. . .NEWS, ED 25, p. 22 


Electronic car-alternator regulator built 
with low-cost discrete components 
. . FO, ED 2, 'p. 100 

Electronic dice game built with only analog 
circuits. . .IFD, ED 15, p. 102 

Electronic regulator for car alternators 
switches on/off rapidly to maintain 14 
V. . .IFD, ED 15, p. 100 

Electronics in cars must be as reliable as 
in space. . .NEWS, ED 25, p. 22 

Game timer generates coasting pulses 
positively clamped to prevent a glitch 
.. .IFD, ED 25, p. 96 

HP wristwatch—first with timely calcu- 
lations. . .NEWS, ED 13, p. 17 

IR-activated headphone works without a 
cord. . .NEWS, ED 3, p. 13 


Indoor FM antenna is tunable and ‘elec- 
tronically directable’. . .NEWS, ED 23, p. 
34 

LCD watches, calculators to run on 5-year 
cells. . .SR, ED 18, p. 130 

Music played, recorded by electronic pian- 
ist. . .NEWS, ED 15, p. 21 

Now you can watch two shows at once 
. . .NEWS, ED 21, p. 20 

PLL IC for televisions eliminates H and V 
knobs. . .NEWS, ED 23, p. 22 

Rf power alerts, control begins at home 
. . .NEWS, ED 20, p. 23 
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Radar braking system, your car won't stop 
at every tree. . .NEWS, ED 23, p. 30 
‘Roots’ of improving CBs can be traced to 
varied technologies. . .NEWS, ED 8, p. 32 

S/n up, phase distortion down in Hall 
playback. . .NEWS, ED 16, p. 25 

Schottky diodes rectify efficiently in a 
bicycle-lighting system. . .IFD, ED 14, p. 
92 

Smoke detectors coming on strong—look 
for ICs. . .NEWS, ED 22, p. 24 

Speeders beware: The cops can fake you 
out. . .NEWS, ED 26, p. 19 

Stereo cartridge holds up to 1 Mbyte of 
data. . .NEWS, ED 10, p. 22 

Timer pulses coasting to a stop heighten 
electronic game realism. . .1FD, ED 5, p. 
78 


Timing circuit burps battery to improve 
charging efficiency. . .IFD, ED 12, p. 116 

Ultrasonic system turns the lights on and 
off. . .NEWS, ED 2, p. 16 

Video games continue to sell big, but 
EMI/RFI proofing is a problem. . .NEWS, 
ED 9, p. 36 

Videocassette player handles 4-hour tapes 
. . NEWS, ED 19, p. 22 

Warbling alarm generator with two op-amp 
oscillators. . .1FD, ED 7, p. 108 

Zinc-chlorine batteries being readied for 
cars. . .NEWS, ED 6, p. 22 


Displays & Electro-Optics 


Add missing segments to 6 and 9 on 
standard seven-segment decoders 
.. FD, ED 19, p. 122 

Atomic structures are more precise in 3- 
D. . .NEWS, ED 3, p. 14 

Color monitors can be adjusted on sight 
. . NEWS, cD 9, p. 28 

Convert seven-segment numerical code to 
decimal with simple gates. . ./FD, ED 4, 
p. 132 

Current limiters added to smallest LED 
lamps. . .NEWS, ED 16, p. 26 


Design your own data terminal. . .ART, ED 
16, p. 56 

Diode-feedback comparator circuit regu- 
lates a LED's drive current. . .IFD, ED 6, 
p. 108 

Fiber-optic 


connector cuts’ interface 


losses. . .NEWS, ED 26, p. 20 

FOCUS on readouts. . .SR, ED 25, p. 56 

Graphics terminai plots, stretches, zooms 
° pans. . .PF, ED 14, p. 92 

Graphics unit drives four different X-Y 
displays. . .PF, ED 22, p. 99 

Implement a lab-scope data display with 
uP software. . .IFD, ED 3, p. 68 

Interface slows visual-display data for driv- 
ing data-recording peripherals. . .1FD, ED 
19, p. 120 

Liquid-based solar cells: high efficiency, 
low cost. . .NEWS, ED 18, p. 20 

Liquid-crystal panels put car functions on 
display. . .NEWS, ED 9, p. 27 

Liquid crystals, lasers and uPs reflected in 
tomorrow's displays. . .NEWS, ED 10, p. 
42 
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Low-cost electro-optical disc stores clear 
images. . .NEWS, ED 1, p. 28 

Narrow your choice of displays. . .ART, ED 
25, p. 68 

Optical couplers isolate, control and 
monitor to allow 6-kV supply to float 
.. .IFD, ED 4, p. 134 

Ovshinsky strikes again: amorphous solar 
ceils. . .NEWS, ED 16, p. 25 

Process makes optical strands jong and 
strong. . .NEWS, ED 1, p. 27 

Solar-cell technology advances—but slow- 
ly. . .NEWS, ED 26, p. 24 

Solar energy may power rendezvous with 
comet. . .NEWS, ED 21, p. 20 

Sturdy electromagnetic element displays 
in color, saves power. . .NEWS, ED 25, 
p. 34 

TTL oscillator interfaces data for display 
by a television set. . .IFD, ED 5, p. 76 

Trace symbols on CRT screen without 
access to the Z axis. . .IFD, ED 4, p. 138 

Video terminal combines graphics, text 
processing. . .NEWS, ED 22, p. 20 


General Industry 


As R&D spending goes, so goes our tech- 
nology—down. . .NEWS, ED 24, p. 21 

Biggest windmill to generate 2.5 MW 
. . .NEWS, ED 16, p. 26 

Electric power may come from thermal 
noise. . .NEWS, ED 7, p. 20 

Engineers: prepare for a taxing time 
. . NEWS, ED 6, p. 22 

From those who brought you Wescon— 
here’s Midcon. . .NEWS, ED 9, p. 21 


Bill Hearn of Berkeley Laboratory wins 
annual ‘Ideas for Design’ award. . .IFD, 
ED 1, p. 130 

National group stumps for U.S. technolo- 
gy. . .NEWS, ED 22, p. 20 

New York's blackout: Too many questions, 
not enough answers. . .NEWS, ED 17, p. 
28 


Technology: With society or against it? 
. . .NEWS, ED 25, p. 40 

Wage busting plagues engineers, but help 
may be on the way. . .NEWS, ED 4, p. 
26 

Viadimir Zworykin the man who was sure 
TV would work. . .SR, ED 18, p. 112 

1977 career and salary survey. . .SR, ED 
16, p. 36 


Industrial Electronics 


Alarm circuit guards a guarding-camera 
system. . .IFD, ED 9, p. 114 

Buffer circuit for line driver protects 
against shorts and +325-V surges. . .IFD, 
ED 23, p. 102 

Build a versatile nonsequentia! controller 
that is faster than a microprocessor 
. . .IFD, ED 24, p. 164 

Computer locates objects on product line 
. . NEWS, ED 23, p. 21 

Control the speed and phase of a dc motor 
by comparison against a control fre- 
quency. . .IFD, ED 17, p. 102 

DPM makers earn Underwriters’ recog- 
nition. . .NEWS, ED 23, p. 21 








Drive servos with a switching amplifier 
. . ART, ED 26, p. 142 

Expander matches ground-fault interrupt 
circuit to UL trip-time specifications 
. . FD, ED 3, p. 70 

Float charger independently recharges two 
lead-acid cells connected in series 
. . FD, ED 17, p. 108 

FOCUS on stepping motors. . .SR, ED 22, 
p. 48 

Iso/instrumentation amp even powers 
transducer. . .NEWS, ED 8, p. 26 

Keys to quality intercom design. ..ART, ED 
11, p. 194 

Optocoupled line-receiver input discrimi- 
nates against narrow noise pulses. . .|FD, 
ED 26, p. 174 

Phase-sequence detector built with a dual 
D-type flip-flop. . .FD, ED 7, p. 106 

Process controls are evolving fast. . .ART, 
ED 24, p. 142 


Rf beam welds and cuts metals, ceramics 
and cernents. . .NEWS, ED 8, p. 34 
Reduce ground-loop problems in safety- 
grounded instruments. . .IFD, ED 16, p. 
106 

Remote-base biased SCR to make a simple 
HV iogic translator. . .1FD, ED 11, p. 216 

Solid-state |/O relays contro! loads of up 
to 4A. . .PF, ED 25, p. 120 

Storing energy for peak power is a job for 
‘super’ batteries. . NEWS, ED 6, p. 30 

Transformer completely isolates contact 
without a floating power source. . .IFD, 
ED 20, p. 106 


Management 


Fred Bucy of TI speaks on managing in- 
novation. . ART, ED 19, p. 108 


Wilf Corrigan of Fairchild speaks on aiming 
your engineers at objectives. . .ART, ED 
23, p. 94 

Carl Korn of Dynascan speaks on training 
real-world engineers. . .ART, ED 16, p. 
94 

Stan Kukawka of Allen-Bradley speaks on 
getting the small-company spirit in a 
large engineering organization. . .ART, 
ED 8, p. 138 

Dick Lee of Siliconix speaks on making 
your engineers bigger. . ART, ED 4, p. 
126 

Dave Methvin of Computer Automation 
speaks on getting your engineers to do 
engineering. . .ART, ED 11, p. 206 

Mal Northrup of Rockwell speaks on build- 
ing program managers. . .ART, ED 25, 
p. 90 

Eduard Pannenborg of Philips speaks on 
measuring engineers. . .ART, ED 15, p. 
94 


Webb Scroggin of Dana Labs speaks on 
speeding from lab to marketplace 
. . ART, ED 13, p. 96 

Jim Wolfe of Centralab speaks on decen- 
tralizing engineering. . .AART, ED 6, p. 98 


Materials & Packaging 


Ceramics, ceramoplastics and glasses 
. . ART, ED 8, p. 100 
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Current-carrying rods power backplane- 
less card assemblies. . .NEWS, ED 13, p. 
30 

Design EMI shielding more accurately 

ART, ED 6, p. 88 
Determine wire size with nomograms 
ART, ED 20, p. 90 

Don't let shield currents defeat the 
purpose of shielding. . .1FD, ED 1, p. 126 

Electromagnetic-interference specs 

ART, ED 25, p. 76 

FOCUS on flat flexible cable. . .SR, ED 9, 
p. 60 

FOCUS on multipin cable panel connec- 
tors ART, ED 13, p. 54 

Graphite to improve more connector con- 
tacts. . .NEWS, ED 11, p. 22 

Grounding and shielding practices. . .ART, 
ED i, p. 110 

Heat pipe may replace heat sink in power 
semis. . .NEWS, ED 20, p. 24 

IC packages are changing shape to handle 
growing LSI chips. . .NEWS, ED 26, p. 30 

Inexpensive metal cabinets come in a vari- 
ety of sizes. . .PF, ED 5, p. 88 

Magnetic shielding strengthened ‘softly’ 

NEWS, ED 8, p. 40 


Piezoelectric ceramics. ..ART, ED 19, p.92 
Plastic insulation is safer than asbestos 
. .NEWS, ED 21, p. 20 
Plated-hole attachment method reduces 
shorts and leaks in ECL three-plane 
panels. . .PF, ED 13, p. 115 








Shrinkable plastic tubes. . ART, ED 26, p. Choosing a uP by its capabilities is a 
166 growing ‘family affair’. . NEW, ED 12, 

Wideband vertically mounted microstrip p. 26 ; 
transformer uses little PC-board area Circuit allows program-halt and single- 
.. .FD, ED 20, p. 108 instruction mode on uP. . .IFD, ED 2, p. 

Wire-brush connector contacts mate easi- 94 
ly, provide low contact ohms. . .PF, ED Computer uses micro, multiprogramming 
7, p. 128 . . .NEWS, ED 9, p. 28 

Control your analog variables digitally 
. . ART, ED 5, p. 68 

Medical Electronics Cut a building’s energy use, call on ‘Judy’ 
; the uP system. . .NEWS, ED 6, p. 26 

Brain cells monitored by tiny FM trans- 
mitter. . NEWS, ED 26, p. 20 Cut a/d conversion costs by using. . .ART, 


ITT head gets patent on wrist pulse ED 9, p. 86 
monitor. . .NEWS, ED 2, p. 6 Design of a home security system. . .ART, 
ED 9, p. 70 

Develop systems around the SC/MP...ART, 
ED 2, p. 62 


Microprocessors Development aids speed SC/MP system 


| rototyping. . .PF, ED 3, p. 35 
Analog boards for microcomputers: You Ps r yping d r : : itabl 
can't always get what you want. . .SR, ne ee en ee 
ED 19, p. 26 for uP control. AFD, ED 13, p. 102 
Analog |/O cards for industry plug into sg Te a a in Rose 
Motorola 6800. . .PF, ED 19, p. 131 orade. . . ‘Dep 
Best processor performance. ..ART,ED 12, Emulate a seven-segment decoder with a 
p. 84 subroutine in a uP control program 
Binary-to-BCD conversion for uPs packs + - DED 1. 8 1 
the units and tens into one byte. . .IFD, Exploit existing Nova software. . .ART, ED 
ED 21, p. 212 19, p. 54 
Break the 65-kbyte address barrier...ART, | First ea es” bit-slice uPs 
ED 23, p. 82 ‘e , » B 
Build a uP-based simulator and learn ne ys your software 
. ART, ED 12, p. 104 oh eee devi 
Chip can interface micro with bus—all by Hardware memory, software give uP sys- 
itself. . NEWS, ED 21, p. 19 ae — performance. . .NEWS, ED 
18, p. 
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ey say no ( ts and faults until 
the condition is corrected, even if the toggle 

or reset button is held in manually. Extra 
protection against mechanical or human error! 


Thermal and magnetic hydraulic models offer 
a broad range of current ratings and styles. 
Magnetic models feature series, shunt or 
relay trip; auxiliary switch; instantaneous 

or time delay trip, and multi-pole 

units with toggle or rocker operation. 


P&B circuit breakers are not 

one-shot throwaway devices. Save! 

Say no to fuses and call or write 

96 Potter & Brumfield Division, 
AMF Incorporated, 200 Richland 

Creek Dr., Princeton, IN 47671. 

812/386-1000. 


Potter&Brumfield 





High-performance processors. . .ART, ED 
7, p. 86 

Home computers: from a bag of parts to 
a system you simply plug in. . .NEWS, 
ED 19, p. 36 

Intelligent teletypewriter. . 
74 

Intel's advanced 80/20 has twice the mem- 
ory. . .NEWS, ED 9, p. 28 

Interfacing with uPs improved by LSI chips 
. . am GD 8B, p. 124 

Keep your microcomputer alive. ..ART, ED 
16, p. 80 

Keyboard-to-microprocessor interfaces: 
Should you use an encoder or the uP 
. . .NEWS, ED 8, p. 73 

Locate interrupts for uP peripherals quick- 
ly without the need for polling. . .IFD, 
ED 15, p. 104 

Low-cost uP selection. . .ART, ED 5, p. 60 

MOS uP or bipolar slice? It's more than a 
matter of speed. . .NEWS, ED 7, p. 63 

Marry your uP to monolithic a/ds. . .ART, 
ED 2, p. 82 

Mate microprocessors with CRT displays 
. . ART, EB 19, p. 68 

Microcomputer with 8085 is the lowest 
priced, yet. . .NEWS, ED 12, p. 22 

Microcomputer's I/O software. . .ART, ED 
7, p. 76 

Microprocessor-based video games. ..ART, 
ED 25, p. 84 

Microprocessor data manual. ..SR, ED 21, 
p. 82 

Microprocessor fundamentals. . 
21, p. 74 


ART, ED 2, p. 


ART, ED 





Microprocessor selection guide. . .SR, ED 


21, p. 55 

Microprocessors communicate. . .ART, ED 
23, p. 88 

‘Modularize’ uP chip functions and im- 
prove your testing results. . .NEWS, ED 
i, p. 75 

Multi-uP systems combine the efficiency 
. . ART, ED 16, p. 68 

Multiprocessing can marry a radar. ..ART, 
ED 16, p. 74 


Nonvideo games pit man vs _ micro- 
processor. . .NEWS, ED 10, p. 21 

One-chip microcomputers arrive—and 
they're very capable. . .SR, ED 8, p. 56 

One-chip or bit-slice—know their limits 
. » am, EO 18,9. 125 

PC boards with uPs need faster testers 
. - . a, ED 16, p. 122 


Peripheral chips add functions—and prob- 
lems—to uP systems. . .NEWS, ED 10, 
p. 32 

Powerful microprocessor 
. « ART, ED 14, p. 54 

Primer on bit-slice processors. 
3.0.32 

Program uPs with the new software design 
aids. . .NEWS, ED 2, p. 20 

Programmable baud generator for an 
8080 works off the system's clock. . .IFD, 
ED 16, p. 104 


Second source coming for single-board 
uC. . .NEWS, ED 8, p. 26 

Simplify your next microcomputer. . .ART, 
ED 15, p. 64 


performance 


. ART, ED 





Single-bit uP avoids overkill. . .PF, ED 10, 
p. 106 

Single-board control computer uses 
8748/8048 microprocessor. . .PF, ED 10, 
p. 112 

Software called the key to future uP de- 
signs. . .NEWS, ED 15, p. 34 

Software is a vital part of any computer 
. . ART, ED 1, p. 90 

Software modules are the building blocks 
. » ae, EO 3, p. 62 

Solve software problems step by step 
,. AT, CO 2.0: 4 

Soviet process control will go the uP route 
. . .NEWS, ED 4, p. 21 

Speedy arithmetic circuit unburdens busy 
microprocessor systems. . .PF, ED 4, p. 
43 

Take advantage of 8080 and 6800. . .ART, 
ED 8, p. 90 

Time stretcher speeds memory access in 
Z80 uP. . .IFD, ED 18, p. 150 

Tracing signatures finds faults on yP 
boards. . .NEWS, ED 7, p. 19 

Users and manufacturers don't speak the 
same uP language. . .NEWS, ED 7, p. 26 

Watchdog circuit guards wP systems 
against looping. . .IFD, ED 2, p. 90 

uP-based computer systern sells for under 
$1000. . .NEWS, ED 6, p. 36 

uP-controller pen gauges. signatures 
. . NEWS, ED 26, p. 20 

uP packs mini power but stays Z80-com- 
patible. . .NEWS, ED 21, p. 20 

4-bit slices. . ART, ED 10, p. 62 





..and other solutions to your 
tough design problems : 
are found inPsBs growing Ug 

product line. a, 


Potter & Brumfield 
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New low-cost ECT hybrid AC 
relay. Reed-triggered triac 
switches 2 to 32 amps. Now 
with AC or DC input. Life to 
10 million operations. Has 
built-in snubber for loads of 
40 P.F. or greater. 

UL-CSA rated. 


CIRCLE NUMBER 151 


New Sealed R50 PC board 
relays. Flow solderable and 
immersion cleanabie! Low- 
profile 2 and 5 amp. models 
permit high density packag- 
ing. UL recognized. Many 
SPDT and DPDT models 


directly compatible with TTL, 


CMOS and HTL buffers. 


Terminal spacing for 0.1” grid. 


CIRCLE NUMBER 152 


CMOS controlled CG time delay. 


Standard delays range from 0.1-1 
sec. to 10-100 min. Delays to 
one year or more available. 
Repeatability is typically .05% 
for DC units, 0.1% for AC, 
including the first cycle! DPDT 
contacts rated 10 amps at 120V 
AC. Delay on operate, interval 
on or delay on release models. 
CIRCLE NUMBER 153 


Long-life $11L DC solenoid. 
Shock-dampened operation 
extends life for tough vending 
machine, machine tool con- 
trol and photocopy machine 
applications. Pull-on-operate 
6, 12 and 24 volt continuous 
duty coils. Insulation: Class 
A 105°C. 


CIRCLE NUMBER 154 





ANNUAL INDEX 


(continued from page 131) 


4-bit uP slices. . ART, ED 10, p. 74 

16-bit bipolar microcomputer family is 10 
times faster than MOS-based systems 
« «ae, EDS, p. 4 

16-bit bipolar uP chip suits tough environ- 
ment. . .NEWS, ED 4, p. 22 

16-bit microprocessor can run the lights, 
too. . .NEWS, ED 9, p. 27 

8048 is second-sourced. . .NEWS, ED 18, 
p. 20 

8080As are not all alike; you should'know 
the differences. . .NEWS, ED 2, p. 41 


Military & Aerospace 


Antenna receives sub signals at 100-m 
depth. . .NEWS, ED 5, p. 18 

Assembly problems? A NASA team may 
help. . .NEWS, ED 10, p. 21 

Bubble memories are going military in air 
and space applications. . .NEWS, ED 13, 
p. 34 

ELF technology saved—Seafarer gets a 
year. . .NEWS, ED 18, p. 19 

Laser radar lets copters track tiny ob- 
stacles. . .NEWS, ED 12, p. 21 

Manpack satellite communications links 
soldiers with air, sea support. . .NEWS, 
ED 17, p. 36 

Photocell tells if army weapons are on- 
target. . NEWS, ED 23, p. 21 

Pilots will know where lightning strikes 
. . .NEWS, ED 6, p. 22 

Put your product in space and see what 
happens. . .NEWS, ED 2, p. 15 

Shuttle tolerates glitch—computer gets 
‘voted out’. . NEWS, ED 19, p. 22 

Space scope to seek X-ray sources 
.. .NEWS, ED 11, p. 38 

Standard Navy computer has low-power 
core memory. . .NEWS, ED 23, p. 27 


Semiconductors 


BBD time delay sets record at 4096 stages 
. . .NEWS, ED 18, p. 20 

Break loose from fixed IC regulators 
. . ART, ED 8, p. 118 


CCDs: the least power and the highest 
density. . .NEWS, ED 22, p. 19 

CMOS puts new a/d technique ahead of 
dual-slope method. . .NEWS, ED 8, p. 36 

Consider mask-programmable arrays 
. . ART, ED 26, p. 156 

Current-mode logic is packed densely to 
raise speed and cut power drain 
. . NEWS, ED 5, p. 32 

D/a offers tenfold speed boost over com- 
petition. . .PF, ED 9, p. 123 

Do-it-yourself with MOS and bipolar IC 
. . NEWS, ED 5, p. 17 

Don't trade off analog-switch specs. . .ART, 
ED *5, p. 56 

Fabrication and circuit progress leads to 
better microwave devices. . .NEWS, ED 
7, p. 38 

Fast fall-time power transistors handle 
large secondary breakdown energy 
+ we, ED 7, p. 135 
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Faster, denser, cheaper: And what an as- 
sortment. . .SR, ED 8, p. 61 

Faster doping will increase semi yields and 
performance. . .NEWS, ED 13, p. 38 

First monolithic 12-bit DAC uses a new 
zener trim technique. . .NEWS, ED 4, p. 
34 

FOCUS on linear-IC amplifiers. . .SR, ED 4, 
p. 72 

FOCUS on power transistors and thyris- 
tors. . .SR, ED 23, p. 52 

12L and CMOS battle for lead as IC-technol- 
ogy race heats up. . .NEWS, ED 7, p. 42 

12L performance will be improved several 
ways. . .NEWS, ED 25, p. 21 

Look out, power transistors: Here come the 
power FETS. . .NEWS, ED 22, p. 30 

MOS memory performance matches 
bipolar in medium-speed range. 
NEWS, ED 7, p. 30 

NMOS memories—they're faster and run 
cooler. . NEWS, ED 6, p. 21 

Out in space or on the road, discrete 
devices are on the job. . .SR, ED 1, p. 
38 

Plastic-cased PROM matches EPROM for 
less. . .NEWS, ED 17, p. 19 

Plastic VMOS FETs vie with power bipolars 
. . .NEWS, ED 19, p. 22 

Point-contact diode spans dc to infrared 
. . .NEWS, ED 11, p. 22 

Popular IC-timer in DIP is compatible with 
high-noise immunity logic. . .PF, ED 16, 
p. 114 

Power transistor process boosts per- 
formance. . .NEWS, ED 21. p. 38 


Regulator delivers 3 to 30 V and limits 
currents to 1.8 A. . .PF, ED 26, p. 192 

SCR-bridge currents can be complex 
. . ART, ED 20, p. 70 

Spectrum analyzer on a chip? Analog CCD 
module comes close. . .NEWS, ED 21, p. 
32 

TI's new op amps use much less power 
. . .NEWS, ED 14, p. 22 

Technologies needed to increase IC densi- 
ty. . .NEWS, ED 15, p. 21 


Temperature, not current switches p-n-p-n 
element. . .NEWS, ED 2, p. 32 


uCs on a chip and integrated d/a’s about 
to usher in an IC harvest. . .SR, ED 1, 
p. 34 


Uitra-high-speed logic—more than just a 
promise in LSI. . .NEWS, ED 7, p. 34 
Watch that transistor phase lag. . .ART, ED 
1, p. 122 
16-k RAM makers play speed leapfrog 
NEWS, ED 15, p. 21 


Test & Measuring 


Automatic testing makes cents—but not 
all the time. . .NEWS, ED 25, p. 30 
Autoranging comes to low-cost, vhf count- 

a. . FF; ED 13, p. 126 
Bit-slice development system looks like a 
compact instrument. . .PF, ED 26, p. 188 
Calibrator stores tolerance limits. . .PF, ED 
19, p. 142 





Changing tests as you go improves ATE 
throughput. . .NEWS, ED 20, p. 24 
Component temperature measurements 
can improve your design. . .SR, ED 24, 
p. 86 

Crystal-controlled time-base generator 
measures frequency/time in low-cost 
scopes. . .IFD, ED 10, p. 88 


DVM chips include 7-segment decoder and 
LED drivers. . .PF, ED 9, p. 124 

Data logger changes role with drop-in card 
modules. . .PF, ED 2, p. 104 

Design an IEEE-488 bus. . .ART, ED 24, p. 
104 

Digital-panel thermometer automatically 
scans inputs. . .PF, ED 18, p. 157 

Double-exposure technique lets you take 
good spectrum-analyzer photographs 
.. .1FD, ED 11, p. 218 

Excite your SAW device. . 
132 

FET bias curves. . .ART, ED 7, p. 98 

First dual-display counter. . .PF, ED 8, p. 
186 

John Fluke of Fluke Mfg. speaks on the 
future of the voltmeter. . .SR, ED 24, p. 
96 

FOCUS on electronic counters. . 
11, p. 54 

FOCUS on logic and uP analyzers. . .SR, 
ED 3, p. 40 

Four memory chips can be tested at once 
. . NEWS, ED 12, p. 22 

Function generator breaks 50-MHz output 
barrier. . .PF, ED 10, p. 102 

IC tester handles 120-pin devices. . .NEWS, 
ED 24, p. 22 

Improve your digital recorder. . 
24, p. 148 

Instrument safety standard may come 
true on the fourth try. . .NEWS, ED 9, 
p. 42 

Interface for IEEE-488 bus. . .NEWS, ED 8, 
p. 26 

Junction-to-case thermal resistance can 
be ‘measured’. . .PF, ED 10, p. 104 

Logic analyzer traces nested loops to 7 
levels with state sequences and ‘menu’ 
control. . .PF, ED 10, p. 99 

Logic analyzers aim to fill more needs 
. . NEWS, ED 17, p. 19 

Logic monitors add data-stream com- 
parison. . .NEWS, ED 25, p. 22 

Measure phase noise. . .ART, ED 4, p. 106 

Measure relay-operate and release times 
automatically on standard digitally tim- 
ers. . .IFD, ED 11, p. 214 

Measure SAW-device characteristics 
. . ART, ED 4, p. 112 

Microprocessor boards are here; now they 
have to be tested. . SF, ED 8, p. 58 

Microprogram control on your analog 
tester. . ART, ED 14, p. 74 

Module simplifies DPM recipe—you can 
choose the display. . .PF, ED 25, p. 106 

North Sea oil platform will monitor its own 
movements. . .NEWS, ED 11, p. 36 

Phase-sensing probe finds more shorts, 
opens. . .NEWS, ED 19. p. 21 

Printed-circuit dc performance. ..ART, ED 
6, p. 94 


ART, ED 8, p. 


SR, ED 


-ART, ED 
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Programmable source spans 1 mHz to 50 
MHz. . .PF, ED 19, p. 145 

Resolving DMM accuracy. . .ART, ED 5, p. 
72 

Scope measures its own rise time. . .ART, 
ED 24, p. 130 

Sig gens, synthesizers—and a capable off- 
spring. . .SR, ED 24, p. 76 

Signal source selection isn’t easy. . .ART, 
ED 13, p. 76 

Simple CMOS keyboard encoder circuit 
programs voltage source in 1-V steps 
.. .1FD, ED 7, p. 104 

Simple circuit blanks the !eading zeros for 
single-chip DVM/DPM a/d converters 
. . FD, ED 20, p. 106 

‘Smart'ly dressed instruments will save 
you real money this year. . .SR, ED 1, 
p. 42 

Solve phase-angle averaging riddles 
.. ART, ED 15, p. 88 

Spectrum analyzer boosts accuracy and 
resolution. . .PF, ED 18, p. 158 

Stop counter errors. . .ART, ED 1, p. 104 

Strongest magnetic field takes little power 
. . .NEWS, ED 8, p. 25 

Temperature controller keeps compo- 
nents out of the ovens. . .PF, ED 26, p. 
182 

Test converters fast. . ART, ED 24, p. 136 

Test digital circuits in step-by-step or con- 
tinuous modes driven by the tested 
system's clock. . .IFD, ED 21, p. 210 

Test probe checks power or continuity 
without switching or probe adjust- 
ments. . .IFD. ED 3, p. 72 

Tester ‘learns’ what it measures. . .NEWS, 
ED 23, p. 34 

Testers can penetrate the surface of Mars 
. . .NEWS, ED 16, p. 26 

Testing circuit cards can be a ‘monstrous’ 
job. . .SR, ED 24, p. 64 

Testing 16-k dynamic RAMs. . .ART, ED 19, 
p. 86 

Three-digit bipolar voltmeter built with v/f 
converter and BCD counters. . .|IFD, ED 
19, p. 116 

Time-interval meter reads digitally to 99.9 
ms on a DVM IC. . .IFD, ED 6, p. 108 

UL 1244 will change instrument probe 
designs. . .NEWS, ED 13, p. 17 

Ultrasonic transducer tests without con- 
tact. . .NEWS, ED 26, p. 19 

Verify transistor ratings. . .ART, ED 8, p. 

Voltage comparators provide null detec- 
tion for bridge circuits. . .IFD, ED 18, p. 
152 

What's wrong with your instrument? It may 
tell you. . .SR, ED 24, p. 56 

What's wrong with 4887 Not much, but 
oe, Co ae, Pp. ae 

3-1/2-digit multimeter: the lowest-cost of 
the low. . .NEWS, ED 21, p. 19 

7-1/2-digit DVM—another first. .. NEWS, ED 
5, p. 18 

60-GHz spectrum analyzer resolves down 
to 30 Hz. . .PF, ED 8, p. 183 

250-MHz counter works from NiCd bat- 
teries. . PF, ED 5, p. 86 
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New Multimeter — New Price 
51% Digit — AC, DC, O— 
the new CIMRON® DMM53 


e Powe 


Cima ? 
SN* pmMws3 MULTIMETER 


Cimron, the 5 digit specialists since 1963, who 

brought you the first full-function 5¥2 digit DMM for less 
than $1000.00, now bring you a 512 digit, full function DMM 
for $795.00, with specifications to 1 year, autozero, 
autorange, 5 ranges DC, 5 ranges AC, 6 ranges ohms, high 
input impedance to 20VDC and many other features. 


5150 Convoy St. . 
San Diego, Calif.92111 California Instruments 


Phone (714) 279-8620 A Norlin lechnology Company 
Telex 695047 
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Four ways to build 
better Power Chokes... 


with ferrite cores from Fair-Rite 


When designing switch mode power supplies, you can provide more stable 
inductance for the filters in the presence of DC load currents, by using 


these types of ferrite cores: 
2. 


Gapped pot cores for exceptional | Gapped E-cores, giving moderate 
shielding qualities. shielding at lower cost. 


3. 4 A 


Round bobbins; priced lower yet; | Square bobbins; most economical; 
no shielding qualities, but highly without shielding properties, but 
stable. least affected by DC. 








Write for FREE application note on use of the Hanna curve to select the 
proper air gap for ferrite cores. Ail, and much more, from: 


¢( FAIR-RITE PRODUCTS CORP. 
7 Wallkill. NY 12589 Phone 914-895-2055 TWX: 510-249-4819 
© FERRITE CORES FOR THE ELECTRONICS INDUSTRY 
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